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Abstract
Emotion regulation is a multi-modal construct, that in-
cludes both adaptive and maladaptive cognitive-behavio-
ral processes. However, many classifications of regulation 
strategies do not take this multi-modality into account. 
In this study, two classification systems were integrated. 
Participants were 336 adolescents (56% boys, Mage = 15.41, 
SD = 1.45). Anger regulation strategies were measured 
with a questionnaire that assessed general strategies, and 
a vignette measure that assessed contextual strategies. 
Confirmatory factor analyses supported a 4-factor classifi-
cation that consisted of cognitive maladaptive, behavioral 
maladaptive, cognitive adaptive, and behavioral adaptive 
strategies. The four categories of regulation strategies were 
differentially associated with age, and gender and psycho-
logical problem differences were found. Adolescents with 
internalizing problems reported using a cognitive regulation 
style, adolescents with externalizing problems a behavioral 
regulation style, and adolescents with comorbid internal-
izing and externalizing problems a maladaptive regulation 
style. These findings highlight the multi-modal nature of 
emotion regulation and may provide opportunities for treat-
ment modifications.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and 
reproduction in any medium, provided the original work is properly cited.
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1  | INTRODUC TION
The capacity to regulate emotions effectively is crucial to socio-emotional well-being (Gross & John, 2003), and defi-
ciencies in emotion regulation are related to both internalizing and externalizing problems (Aldao et al., 2016). To exam-
ine associations between emotion regulation strategies and socio-emotional well-being, emotion regulation strategies 
are traditionally classified into a 2-factor model in which adaptive and maladaptive strategies are distinguished, or a 
2-factor model in which cognitive and behavioral strategies are distinguished (Naragon-Gainey et al., 2017). These dif-
ferent classification systems reflect that emotion regulation is a multi-modal construct that includes both adaptive and 
maladaptive cognitive-behavioral processes (Cole et al., 2004; Thompson, 2019). However, these separate 2-factor 
classifications do not fully take this multi-modality into account. In the current study we, therefore, propose an alter-
native 4-factor model to classify emotion regulation strategies, and examine this model in adolescence.
An outcome-oriented method to classify emotion regulation strategies is based on the distinction between 
adaptive and maladaptive strategies (Aldao et al., 2010; Naragon-Gainey et al., 2017). The adaptiveness of emo-
tion regulation strategies is defined as the degree to which strategies allow individuals to successfully function 
in their environment (Bridges et al., 2004). Adaptive regulation strategies serve goal-directed behaviors whereas 
maladaptive regulation strategies hinder goal-directed behaviors (Roberton et al., 2012). Strategies that are con-
sidered adaptive (e.g., problem solving, distraction) are generally negatively related to negative affect and psy-
chological problems (Aldao et al., 2010). In contrast, strategies that are classified as maladaptive (e.g., rumination, 
withdrawal) are generally positively related to negative affect and psychological problems (Aldao et al., 2010). This 
two-factor classification system is frequently used in empirical research (Cracco et al., 2017; Kovacs et al., 2019; 
van Beveren et al., 2019). In addition, questionnaires exist that explicitly measure both maladaptive and adaptive 
regulation strategies (e.g., Cracco et al., 2015).
A process-oriented method to classify emotion regulation strategies differentiates strategies based on whether 
they involve cognition or behavior (Cole et al., 2019; Naragon-Gainey et al., 2017). Cognitive regulation strategies 
(e.g., problem solving, rumination) involve cognitive change whereas behavioral regulation strategies (e.g., distrac-
tion, withdrawal) involve behavioral change. Gross's (1998, 2015) process model of emotion regulation describes 
emotion regulation as a sequential process, in which cognitive and behavioral processes are employed at different 
points in time. Specifically, cognitive processes (i.e., plans are made to take action) precede behavioral processes 
(i.e., action is taken) (Garnefski et al., 2001). In accordance with this line of reasoning, the distinction between 
cognitive and behavioral strategies has also been made in several emotion regulation taxonomies (Larsen, 2000; 
Parkinson & Totterdell, 1999) and measures (Garnefski et al., 2001; Kraaij & Garnefski, 2019). For example, the 
Behavioral Emotion Regulation Questionnaire (Kraaij & Garnefski, 2019) has recently been developed as an addi-
tion to the Cognitive Emotion Regulation Questionnaire (Garnefski et al., 2001).
Although both classification systems are used frequently they have, to our knowledge, not been integrated into 
one system that takes both dimensions into consideration. This is unfortunate, as it is likely that the integration of 
these two classification systems is particularly useful for clinical practice. Over the last decade, there has been a shift 
from focal treatment approaches (targeting single disorders) toward transdiagnostic treatment approaches (targeting 
multiple disorders) (Marchette & Weisz, 2017), and emotion regulation has been identified as an important transdi-
agnostic factor underlying both internalizing and externalizing psychopathology (Aldao et al., 2016; Beauchaine & 
Cicchetti, 2019). Transdiagnostic treatments that focus on emotion regulation seem promising (Berking & Lukas, 2015; 
Loevaas et al., 2019), but differ in their relative focus on cognitive versus behavioral strategies, without knowing their 
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differential effects. Moving toward an integrated classification system, could, therefore, help in the fine-tuning of 
such transdiagnostic interventions. For example, knowledge about cognitive versus behavioral emotion regulation 
profiles for different psychological problems may allow clinicians to capitalize on strengths (i.e., enhanced focus on 
preferred cognitive/behavioral adaptive strategies), and/or compensate for weaknesses (i.e., diminished focus on 
preferred cognitive/behavioral maladaptive strategies) for adolescents (Rude & Rehm, 1991).
Recent empirical research on the structure of emotion regulation strategies provides some initial support for 
the necessity to integrate the outcome- and process-oriented classification systems. A study that assessed emo-
tion regulation strategies in daily life with a person-centered approach demonstrated that well-being was highest 
for individuals who used a profile that was labeled as “multiple active strategies”, and mainly consisted of behavioral 
adaptive strategies such as social sharing and situation modification (Grommisch et al., 2020). In addition, a study 
that examined the structure of emotion regulation strategies with a variable-centered approach, found support 
for a model in which cognitive and behavioral regulation were distinguished (Adrian et al., 2019). This study took, 
however, only maladaptive strategies into account. In contrast, a meta-analytic study examining the underlying 
structure of emotion regulation strategies found that both 2-factor classifications (adaptive-maladaptive and cog-
nitive-behavioral) did not show acceptable model fit (Naragon-Gainey et al., 2017); an integrated 4-factor solution 
was not directly tested. Thus, it is not clear yet whether the structure of emotion regulation strategies can indeed 
be characterized by a combination of the adaptive-maladaptive and cognitive-behavioral dimensions.
Classification systems of emotion regulation strategies have generally been developed for adults, but emotion reg-
ulation is particularly important during the developmental window of adolescence (Klimes-Dougan & Zeman, 2007). 
Across childhood and adolescence, emotion regulation processes shift from external (e.g., parent-regulated and/or 
behavioral strategies) to internal (e.g., self-regulated and/or cognitive strategies; Kopp, 1989; Zeman et al., 2006). 
By the time children reach adolescence, they are expected to effectively manage their own emotions (Eisenberg & 
Morris, 2002). The developmental period of adolescence is, however, also characterized by new social challenges (i.e., 
the need to be accepted by peers) (Klimes-Dougan & Zeman, 2007) and the experience of more intense and frequent 
negative emotions (Silk et al., 2003). Although adolescents are expected to become more independent and skilled 
in regulating their emotions, their emotional, and social world becomes increasingly nuanced and complex. Thus, 
adolescents who are not able to modify their emotion regulation responses to the changing demands of their social 
environment are potentially at risk for the development of emotion regulation difficulties. Examining the underlying 
structure of habitual emotion regulation strategies with an integrated classification system during adolescence, thus 
has the potential to provide deeper insight into processes underlying the development of emotion regulation diffi-
culties. Therefore, the primary aim of the current study was to examine the two emotion regulation classification 
systems and determine empirically whether in adolescence, these systems could be integrated into a 4-factor model. 
We hypothesized that cognitive maladaptive (e.g., rumination), behavioral maladaptive (e.g., withdrawal), cognitive 
adaptive (e.g., problem solving), and behavioral adaptive (e.g., distraction) emotion regulation strategies could indeed 
be disentangled and that this 4-factor classification would fit the data better than both 2-factor classifications.
A second goal of the current study was to examine the association between age and the four categories of 
emotion regulation strategies, within the developmental period of adolescence. Previous studies that examined 
the association between age and regulation strategies during adolescence showed inconsistent findings. On the 
one hand, there is some support for a “general maturation model”, suggesting that with increasing age, the use 
of adaptive regulation strategies increases (Silvers et al., 2012; Zimmermann & Iwanski, 2014) and the use of 
maladaptive strategies decreases (Gullone et al., 2010). On the other hand, there is also evidence for a “maladap-
tive-shift model”, as 12–15-year-old adolescents were found to use more maladaptive strategies than older or 
younger age groups (Cracco et al., 2017) and age was found to be negatively related to adaptive mood response 
repertoires in a sample of 7–14 year-olds (Kovacs et al., 2019). Previous research, however, generally did not ex-
plicitly take into account the difference between cognitive and behavioral strategies whereas based on develop-
mental theory, it can be expected that cognitive abilities increase during adolescence (Steinberg, 2005), and that 
age differences in regulation strategies, thus develop according to a “cognitive maturation model”. Therefore, we 
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hypothesized that age would be positively related to maladaptive and adaptive cognitive regulation strategies, but 
negatively related to maladaptive and adaptive behavioral regulation strategies.
A third goal of this study was to examine gender differences in the four types of emotion regulation strat-
egies. According to gender role theories, girls might use more internally focused (i.e., cognitive) responses to 
emotions whereas boys might be more likely to engage in behavioral avoidance, a behavioral strategy (Nolen-
Hoeksema, 2012). Research among adults shows, however, that women reported higher degrees of almost all 
types of emotion regulation strategies than men, including cognitive maladaptive (i.e., rumination) and adaptive 
(i.e., reappraisal) strategies, but also behavioral strategies (i.e., distraction) (Nolen-Hoeksema, 2012; Tamres 
et al., 2002). With regard to cognitive strategies, these findings have also been replicated in adolescence, as ad-
olescent girls typically reported using more rumination strategies (Jose & Brown, 2008), but also more situation 
specific problem solving than boys (Silk et al., 2003). However, little is known about gender differences in ado-
lescence with regard to behavioral strategies. Therefore, we hypothesized that girls will use more adaptive and 
maladaptive cognitive strategies, but did not make any specific predictions regarding behavioral strategies.
The last goal of the current study was to examine whether differences between the reported use of the four cat-
egories of emotion regulation strategies would emerge for youth with different patterns of psychological problems. 
If differences do emerge, these findings would highlight the specificity of emotion regulation difficulties that underlie 
certain types of psychological difficulties. Both internalizing (anxiety and depression) and externalizing (rule-breaking 
and aggression) symptoms were taken into account. Given the high comorbidity rates between these psychological 
problems in adolescence (Merikangas et al., 2010) and the transdiagnostic importance of emotion regulation (Aldao 
et al., 2016; Beauchaine & Cicchetti, 2019), we examined group differences among adolescents who reported mainly 
internalizing, mainly externalizing, comorbid internalizing and externalizing problems, and those who do not experi-
ence clinical levels of symptoms. As this is the first study that examines these four categories of regulation strategies, 
there is limited direct evidence regarding group differences. Theoretically, however, according to Beck's (1967) model 
of depression, internalizing symptoms are characterized by cognitive processing distortions. In contrast, externalizing 
problems are viewed as an outward, behavioral reaction characterized by “turning against others” (Achenbach, 1966). 
Therefore, it seems plausible that adolescents with internalizing problems will report using more cognitive maladap-
tive strategies whereas adolescents with externalizing problems will use more behavioral maladaptive strategies. 
Along these lines, it could also be expected that adolescents with comorbid internalizing and externalizing problems 
will use both cognitive and behavioral maladaptive strategies whereas adolescents without clinical levels of psycho-
logical problems may use relatively more cognitive and behavioral adaptive strategies.
Given that this study is, to our knowledge, the first study that integrates an outcome-oriented and process-ori-
ented classification system of emotion regulation strategies, and because emotion regulation is characterized 
by emotion specificity (e.g., specific emotions elicit distinct functional relations between an individual and the 
environment; Zeman et al., 2007), this study focuses on a specific emotion, rather than a combination of emotions 
and/or general negative affect. We selected the negative emotion of anger, because anger is relevant not only for 
externalizing, but also for internalizing problems (Harmon et al., 2019; Otterpohl et al., 2016; Zeman et al., 2002). 
In preadolescence, high levels of anger rumination are, for example, associated with elevations of both depressive 
and aggressive symptoms, independently of the levels of sadness regulation (Harmon et al., 2019). Thus, the op-
erationalization that we used to test the integrated classification system of emotion regulation strategies is emo-
tion-specific (i.e., strategy use is measured in response to feelings of anger) whereas the conceptualization of this 
system is emotion-general (i.e., this system is expected to be applicable to all emotions). The current study further 
adds to the literature by including two measurement approaches of emotion regulation strategies in response 
to feelings of anger; a generalized questionnaire and a contextualized vignette measure. Generalized measures 
of emotion regulation strategies focus on combinations of strategies that an individual uses relatively consis-
tently across time and context (Bridges et al., 2004) whereas contextualized measures focus on specific situations 
(Aldao, 2013). Although it can be argued that these general emotion regulation styles are specifically important 
for psychological functioning, the situational context needs to be taken into account as well, because context may 
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influence both the selection and functionality of regulation strategies (Aldao, 2013). A daily diary study showed, 
for example, that the selection of regulation strategies was influenced by the emotional valence of the specific 
situation (Lennarz et al., 2019). Moreover, capturing context appears to be particularly important when examining 
associations between regulation strategies and psychopathology, because psychological disorders are charac-
terized by rigid responses to the environment (Aldao, 2013). Therefore, the current study assessed the reported 
use of the four categories of emotion regulation strategies and their associations with age, gender, and different 
patterns of psychological problems using two measures. No measure-specific hypotheses were formulated.
2  | METHOD
2.1 | Participants
Participants were 336 adolescents (56% boys, Mage = 15.41 years, SD = 1.45, range 12–19 year of age) who were 
recruited from high schools in the Eastern and Middle part of the Netherlands (grades 7–12). The participating 
adolescents followed a pre-vocational track (16%), higher general education track (56%) or pre-university track 
(26%).1 As one goal of this study was to examine group differences between adolescents who reported high ver-
sus low degrees of psychological problems, we oversampled adolescents who were likely to experience behavior 
problems. Specifically, a subsample of 67 participants (20% of the total sample; 73% boys) were selected based on 
teacher report of externalizing problems. These adolescents also participated in an experimental emotion regula-
tion study (for more details see te Brinke et al., 2018).
2.2 | Procedure
First, adolescents attending the participating high schools and their parents, received a general information let-
ter about the study. In this letter, the goal of the study was described as “understanding how adolescents deal with 
their emotions, in order to better help adolescents who have difficulties to regulate their emotions in the future". Parents 
could then object to participation of their child in the study (three parents objected). Adolescents with parental 
tacit approval who wished to participate signed an informed consent form (none of the adolescents refused to sign 
informed consent). Participating adolescents completed the questionnaires in their classroom or individually in a 
quiet room, with researchers available to answer questions and monitor the 30-min session. All questionnaires 
were completed in the same session, and participants did not receive any incentives for completing the question-
naires. The study was approved by the Ethics Committee of the Faculty of Social and Behavioral Sciences Utrecht 
and the Ethics Committee of the University Medical Center Utrecht.
2.3 | Measures
2.3.1 | Generalized emotion regulation strategies
Generalized emotion regulation strategies were assessed with the Dutch version of the Fragensbogen zur Erhebung 
der Emotionsregulation bei Kinder und Jugendlichen (FEEL-KJ) (Cracco et al., 2015; Grob & Smolenski, 2009). The 
FEEL-KJ was selected, because this validated self-report instrument measures a large variety of both cognitive and 
behavioral strategies that children and adolescents habitually use to regulate emotions of anger, sadness, and anxiety. 
In the current study, we only measured emotion regulation strategies in response to feelings of anger, similar to other 
studies (e.g., Otterpohl et al., 2016). Respondents rated on a 5-point scale from 1 (never) to 5 (almost always) their 
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general use of five maladaptive and seven adaptive strategies, each assessed with two items. To determine whether 
the 24 items reflected cognitive or behavioral strategies, items were independently classified by the first author and 
a research assistant as cognitive or behavioral, based on whether they involved thought (e.g., "If I am angry… I think 
about something that makes me happy") or action (e.g., "If I am angry… I do something fun"). The raters agreed on the 
classification of all items. See Table 1 for the classification of items and internal consistency of the four categories. 
Subsequently, mean scores of the four categories were constructed, with higher scores indicating that the adoles-
cents were more likely to report the probable use of these strategies when experiencing feelings of anger.
2.3.2 | Contextualized emotion regulation strategies
Contextualized emotion regulation strategies were measured with a vignette measure, developed for the current 
study. The measure was based on earlier vignettes that measured coping with anger provoking situations (Whitesell 
et al., 1993). In the current study, participants read two vignettes that were meant to elicit feelings of anger. Both 
vignettes consisted of peer provocation, as this type of psychological harm is found to be an important context in 
which adolescents experience anger (Matthys et al., 2001). The first vignette consisted of the following story: “You 
are walking through the school hallway. All of a sudden your classmate pushes you. Your phone falls on the ground”. The 
second vignette consisted of the following story: “You are playing soccer. Your classmate is able to score. Instead, he 
suddenly runs into you”. On average, adolescents indicated their expected level of anger with a 3.85 (SD = 1.45) on a 
scale from 1 (not angry) 7 (very angry). Thus, the vignettes indeed seemed to elicit feelings of anger. After reading the 
vignettes, adolescents were presented with several context specific emotion regulation strategies and rated the likeli-
hood of using a specific emotion regulation strategy using a 7-point scale from 1 (definitely not likely) to 7 (very likely). 
The cognitive adaptive strategy putting into perspective was, for example, described as “I think… luckily my phone is 
not broken” in the first vignette, and as “I think… luckily it does not hurt too much” in the second vignette. Per vignette, 
there were six cognitive strategies (three adaptive strategies: cognitive reappraisal, cognitive distraction, putting into 
perspective; three maladaptive strategies: self-blame, rumination, suppression), and five behavioral strategies (three 
adaptive strategies: relaxation, behavioral distraction, behavioral problem solving; two maladaptive strategies: direct 
expression, indirect expression). More details about the contextualization of regulation strategies can be found in 
the supplementary materials (Table S1). Mean scores for the four categories of regulation strategies were computed, 
with higher scores indicating that the adolescents were more likely to report the probable use of these strategies in 
the peer provocation scenarios. Across the vignettes, mean scores were positively correlated (cognitive maladaptive 
r = .59, behavioral maladaptive r = .13, cognitive adaptive r = .44, behavioral adaptive r = .48).
2.3.3 | Internalizing and externalizing problem behavior
Internalizing and externalizing problems were measured with the Dutch version of the Youth Self Report (YSR; 
Achenbach & Rescorla, 2001; Verhulst & van der Ende, 2001). The internalizing broadband scale consists of 32 
items (e.g., "I am often worried") and the externalizing broadband scale consists of 31 items (e.g., "I argue a lot"). 
Items are rated on a 3-point scale (0 = not true, 1 = somewhat true, 2 = very true or often true). In the current 
study, Cronbach's alpha was .90 for internalizing problems and .83 for externalizing problems. T-scores were con-
structed, with higher scores being indicative of more problems.
To examine group differences in emotion regulation strategies, groups were constructed based on the cut-off 
scores for the “normative” or “(sub)clinical range” (T-score > 60, corresponding to the 84th percentile). We iden-
tified four subgroups of adolescents: (1) Normative group (NOR; n = 214, 58% boys, Mage = 15.56 years), scores 
in the normative range on both internalizing and externalizing problem scales, (2) Internalizing problem group 
(INT; n = 62, 40% boys, Mage = 15.27 years), scores in the subclinical or clinical range of internalizing problems 
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and in the normative range of externalizing problems, (3) Externalizing problem group (EXT, n = 36, 75% boys, 
Mage = 14.89 years), scores in the subclinical or clinical range of externalizing problems and in the normative range 
of internalizing problems, and (4) Comorbid problem group (COM, n = 23, 48% boys, Mage = 15.26 years), scores in 
the subclinical or clinical range on both internalizing and externalizing problems scales. One adolescent could not 
be classified, due to too many missing items on the problem behavior scales.
2.4 | Analyses
In order to examine whether a 4-factor classification of generalized emotion regulation strategies is prefera-
ble over a 2-factor classification, a series of Confirmatory Factor Analyses (CFAs) was performed in Mplus 8.1. 
TA B L E  1   Descriptive statistics (M, SD) and standardized factor loadings of the generalized emotion 
regulation measure (N = 336)
Item number M SD Factor loading
Cognitive maladaptive (α = .50)
Self-devaluation 8 2.85 1.16 0.38
16 2.73 1.09 0.49
Rumination 10 2.60 1.18 0.65
Behavioral maladaptive (α = .73)
Withdrawal 7 2.61 1.30 0.61
25 2.73 1.26 0.42
Giving up 9 2.47 1.11 0.72
30 2.25 1.13 0.56
Aggressive actions 13 2.43 1.17 0.42
23 2.43 1.19 0.46
Cognitive adaptive (α = .80)
Cognitive problem solving 11 3.30 1.09 0.44
28 3.25 1.10 0.60
Humor enactment 3 2.91 1.15 0.51
17 2.71 1.12 0.61
Forgetting 15 2.73 1.14 0.47
20 3.58 1.08 0.43
Revaluation 12 2.85 1.15 0.51
29 2.70 1.04 0.53
Cognitive acceptance 21 2.99 1.06 0.51
Behavioral adaptive (α = .78)
Behavioral problem solving 1 3.30 0.93 0.46
18 3.35 1.12 0.74
Distraction 4 3.56 1.06 0.56
27 3.17 1.13 0.66
Behavioral acceptance 6 3.63 1.08 0.68
Note: Item numbers correspond to the original Dutch FEEL-KJ questionnaire, which also consists of the subscale 
external emotion regulation strategies.
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(Muthén & Muthén, 2017), using the items of the generalized emotion regulation questionnaire. In each model, 
the factor structure of generalized emotion regulation strategies was specified based on the underlying theoreti-
cal model. Latent factors were allowed to correlate, but individual items were fixed to exclusively load on their 
hypothesized factor. Full Information Maximum Likelihood estimation was used. Model fit was evaluated with the 
χ2 likelihood ratio statistic (χ2/df ratio ≤ 5), the comparative fit index (CFI ≥ .900), and the root mean square error 
of approximation (RMSEA ≤ .080) (Hu & Bentler, 1999). If the model fit of the initial model was not satisfactory, 
re-specification of the factor structure was considered. If necessary, residuals of items were allowed to correlate, 
suggesting that these items covaried due to methodological rather than structural effects (Brown & Moore, 2012). 
Additionally, the fit of the final 4-factor and 2-factor models was compared. Because not all of these models were 
nested, we could not compare them with a chi-square difference test. However, ΔCFI and ΔRMSEA have been 
introduced as sample size insensitive means of comparing different factor models. Critical absolute values of 
ΔCFI and ΔRMSEA are .010 and .015, respectively (Chen, 2007). A cutoff criterium for statistical significance of 
the factor loadings of .30 was used, according to guidelines presented for larger-sample sizes (Hair et al., 1995). 
Subsequently, associations with age were examined with Pearson correlations and gender differences were exam-
ined with ANOVAs. Lastly, in order to examine differences among the four problem-behavior groups in their use of 
the different categories of generalized/contextualized emotion regulation strategies, MANOVAs were performed, 
followed by univariate F-tests and Tukey post-hoc comparisons, where appropriate.
3  | RESULTS
3.1 | Disentangling emotion regulation strategies
Means and standard deviations of the generalized emotion regulation items are presented in Table 1. First, the 
internal consistencies and item-item correlations were examined. One rumination item (item 24: "I do not get it out 
of my head") negatively affected the internal consistency, was not significantly correlated to the other rumination 
item (r = .10), and had a factor loading below cutoff in the 4-factor model. Therefore, this item was dropped from 
the analyses. Next, a 4-factor model (cognitive maladaptive, behavioral maladaptive, cognitive adaptive, behav-
ioral adaptive) was examined. This initial model did not show acceptable model fit (χ2(224) = 993.95, p < .001, 
CFI = .699, RMSEA = .101). Therefore, modification indices were examined and the residuals of 12 item pairs were 
allowed to correlate. This resulted in a final 4-factor model that showed acceptable model fit (χ2(212) = 462.38, 
p < .001, CFI = .902, RMSEA = .059).
Next, a 2-factor model was examined in which items loaded on a maladaptive and adaptive factor, with the 
residuals of the same item pairs allowed to correlate. Model fit indices were, however, below critical points for 
acceptable model fit (χ2(240) = 806.48, p < .001, CFI = .790, RMSEA = .084). Next, a 2-factor model in which items 
loaded on a cognitive and behavioral factor was examined. The fit of this model was also below critical points for 
acceptable model fit (χ2(217) = 641.05, p < .001, CFI = .834, RMSEA = .076).
Lastly, the model fit of the 4-factor model was compared to both 2-factor models. The final 4-factor model 
fitted the data better than the final 2-factor maladaptive/adaptive model (ΔCFI = .112, and ΔRMSEA = .017) and 
the final 2-factor cognitive/behavioral model (ΔCFI = .068, and ΔRMSEA = .025). Thus, as expected, cognitive 
maladaptive, behavioral maladaptive, cognitive adaptive, and behavioral adaptive emotion regulation strategies 
could be disentangled and this 4-factor classification of generalized emotion regulation strategies fit the data 
better than the 2-factor classifications. Factor loadings of the final model are presented in Table 1. Descriptive 
statistics and correlations among the four categories of emotion regulation strategies, as measured with both 
the generalized and contextualized measure are presented in Table 2. All four generalized categories of emotion 
regulation strategies were positively associated with the corresponding contextualized categories of emotion reg-
ulation strategies.
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3.2 | Associations with age
Correlations between the four categories of emotion regulation strategies and age are displayed in Table 2. Age 
was, as expected, positively correlated with both maladaptive and adaptive cognitive emotion regulation strate-
gies. Moreover, age was negatively related with behavioral maladaptive strategies. Contrary to our expectations, 
age was also positively correlated with behavioral adaptive strategies. These results were similar for the general-
ized and contextualized measure.
3.3 | Gender differences
Gender differences are displayed in Table 3. As expected, girls scored significantly higher in cognitive maladap-
tive and adaptive regulation strategies (as assessed with both the generalized and contextualized measures). For 
behavioral strategies, findings were mixed. Boys scored significantly higher than girls on contextualized behavioral 
maladaptive strategies, but lower on generalized behavioral maladaptive strategies. Moreover, boys scored signifi-
cantly higher on generalized behavioral adaptive strategies whereas the difference in contextualized behavioral 
adaptive strategies was not significant.
3.4 | Problem behavior group differences
In order to examine differences in the four categories of emotion regulation strategies among the four problem-
behavior groups, two MANOVAs were performed. For the generalized measure, the results showed that there 
was a significant overall difference in emotion regulation strategies among the four groups, Wilks λ = 0.73; F(12, 
868.10) = 9.23, p < .001, η2 = 0.10. Univariate F-tests showed significant differences among the four groups in 
cognitive maladaptive (F(3, 335) = 14.36, p < .001, η2 = 0.12), behavioral maladaptive (F(3, 335) = 18.47, p < .001, 
η2 = 0.14), cognitive adaptive (F(3, 335) = 5.65, p = .001, η2 = 0.05), and behavioral adaptive strategies (F(3, 
TA B L E  2   Correlations between generalized and contextualized emotion regulation strategies, and age 
(N = 336)
1. 2. 3. 4. 5. 6. 7. 8.
Generalized emotion regulation
1. Cognitive maladaptive
2. Behavioral maladaptive .11*
3. Cognitive adaptive .46** −.22**
4. Behavioral adaptive .24** −.45** .70**
Contextualized emotion regulation
5. Cognitive maladaptive .31** .16** .29** .14*
6. Behavioral maladaptive −.20** .18** −.30** −.19** −.28**
7. Cognitive adaptive .34** −.02 .46** .30** .61** −.46**
8. Behavioral adaptive .20** .16** .17** .16** .58** −.12* .43**
9. Age .14* −.11* .21** .16** .20** −.46** .25** .13*
Mean (SD) 2.73 2.49 3.00 3.40 2.52 2.12 3.84 2.67
(0.81) (0.78) (0.67) (0.78) (1.09) (1.32) (1.16) (0.93)
*p < .05; **p < .01; ***p < .001. 
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335) = 7.19, p < .001, η2 = 0.06). For the contextualized measure, the overall difference was also significant, Wilks 
λ = 0.80; F(12, 693.48) = 6.56, p < .001, η2 = 0.07. Univariate F-tests showed significant group differences in 
cognitive maladaptive (F(3, 335) = 12.45, p < .001, η2 = 0.10), behavioral maladaptive (F(3, 335) = 13.81, p < .001, 
η2 = 0.11), and cognitive adaptive strategies (F(3, 335) = 11.15, p = .001, η2 = 0.09), but not in behavioral adaptive 
strategies (F(3, 335) = 2.18, p = .091, η2 = 0.02).
Descriptive statistics and the results of post-hoc Tukey analyses are displayed in Table 4. Results indicated 
that, as expected, adolescents in the internalizing problem (INT) group scored significantly higher on generalized 
and contextualized cognitive maladaptive strategies than adolescents in the normative (NOR), and externalizing 
problem (EXT) group. Contrary to our expectations, the INT group scored also significantly higher on cognitive 
adaptive strategies compared to the EXT and comorbid problem (COM) group. The EXT group scored, as ex-
pected, significantly higher on generalized and contextualized behavioral maladaptive strategies than the NOR 
group, and significantly higher on contextualized behavioral maladaptive strategies than the INT group.
The COM group scored, as expected, significantly higher on generalized (but not contextualized) cognitive 
maladaptive strategies compared to the NOR and EXT groups, and significantly higher on both generalized and 
contextualized behavioral maladaptive strategies compared to the NOR and INT groups. Regarding adaptive strat-
egies, the COM group scored significantly lower on generalized and contextualized cognitive adaptive strategies 
than the INT group. Lastly, the COM group scored significantly lower on generalized behavioral adaptive strate-
gies compared to the NOR and INT groups.
The NOR group scored significantly lower than all three other groups on generalized behavioral maladaptive 
strategies, and lower than the EXT and COM group on contextualized behavioral maladaptive strategies. In addition, 
they scored significantly lower than the INT group on both generalized and contextualized cognitive maladaptive 
strategies, and lower than the COM group on generalized cognitive maladaptive strategies. Moreover, as expected, 
the NOR group scored significantly higher on both generalized and contextualized cognitive adaptive strategies than 
the EXT group, and significantly higher than the COM group on generalized behavioral adaptive strategies.
3.5 | Interaction between gender and problem behavior
Because both gender differences and problem behavior group differences were found in the four categories of 
emotion regulation strategies, two post-hoc MANOVAs were performed. In these analyses, both the main effects 




η2M (SD) M (SD) LL UL
Generalized emotion regulation
Cognitive maladaptive 2.60 (0.81) 2.89 (0.79) 11.11 .001 −0.47 −0.12 0.03
Behavioral maladaptive 2.33 (0.76) 2.68 (0.75) 17.53 <.001 −0.51 −0.19 0.05
Cognitive adaptive 2.93 (0.67) 3.09 (0.67) 4.83 .029 −0.31 −0.02 0.01
Behavioral adaptive 3.48 (0.77) 3.30 (0.79) 4.68 .031 0.02 0.35 0.01
Contextualized emotion regulation
Cognitive maladaptive 2.26 (0.96) 2.84 (1.19) 24.02 <.001 −0.80 −0.34 0.07
Behavioral maladaptive 2.49 (1.37) 1.64 (1.07) 38.38 <.001 0.58 1.12 0.10
Cognitive adaptive 3.57 (1.16) 4.18 (1.06) 24.60 <.001 −0.85 −0.37 0.07
Behavioral adaptive 2.59 (0.91) 2.76 (0.94) 2.90 .089 −0.37 0.03 0.01
Note: ΔCI, confidence interval for the difference between boys and girls; LL, lower limit; UL, upper limit.
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of gender and problem behavior, and the interaction term (gender X problem behavior group) were included as 
independent variables. The results showed that the multivariate gender X problem group interaction effects were 
not significant, both for the generalized measure (Wilks λ = 0.95; F(12, 857.52) = 1.33, p = .195, η2 = 0.02) and the 
contextualized measure (Wilks λ = 0.97; F(12, 857.52) = 0.87, p = .576, η2 = 0.01).
TA B L E  4   Means, standard deviations (in brackets) and post-hoc Tukey differences between problem 
behavior groups in generalized and contextualized emotion regulation strategies (N = 335)
NOR INT EXT COM Post-hoc Tukey1 
Generalized emotion regulation









Cognitive adaptive 3.04 (0.67) 3.16 (0.56) 2.67 (0.73) 2.73 (0.72) NOR > EXT*
INT > EXT**
INT > COM*
Behavioral adaptive 3.52 (0.77) 3.34 (0.68) 3.23 (0.81) 2.79 (0.81) NOR > COM*
INT > COM*
Contextualized emotion regulation
Cognitive maladaptive 2.41 (1.02) 3.22 (1.19) 2.06 (0.91) 2.41 (1.07) INT > NOR***
INT > EXT***
INT > COM**








Behavioral adaptive 2.60 (0.89) 2.94 (0.99) 2.63 (0.99) 2.70 (0.88)
Note: Group differences that are found in both generalized and contextualized emotion regulation strategies are 
displayed in bold.
Abbreviations: NOR, normative group; INT, internalizing problem group; EXT, externalizing problem group; COM, 
Comorbid problem group.
1Only significant differences are displayed. 
***p < .001; **p < .01; *p < .05. 
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4  | DISCUSSION
In the current study, two commonly used classification systems of emotion regulation strategies were integrated 
into one system. The results demonstrated that the emotion regulation strategies of adolescents, as measured 
in response to feelings of anger, could be classified into four categories, consisting of cognitive maladaptive, be-
havioral maladaptive, cognitive adaptive, and behavioral adaptive strategies. Thus, by building on earlier research 
from the adaptive-maladaptive dimension (Cracco et al., 2017; Kovacs et al., 2019; Otterpohl et al., 2016; van 
Beveren et al., 2019; Zimmermann & Iwanski, 2014) and cognitive-behavioral dimension (Adrian et al., 2019; 
Garnefski et al., 2001; Kraaij & Garnefski, 2019; Larsen, 2000; Parkinson & Totterdell, 1999), the current study 
showed that the underlying structure of emotion regulation strategies in adolescence could by reflected by four 
distinguishable categories.
These four categories of emotion regulation strategies, as measured in response to feelings of anger with both 
a generalized questionnaire and a contextualized vignette-based measure, were found to be differentially associ-
ated with age. As expected, older adolescents reported using more cognitive maladaptive and cognitive adaptive 
regulation strategies whereas younger adolescents reported using more behavioral maladaptive regulation strat-
egies. Contrary to our expectations, however, older adolescents also reported using more behavioral adaptive 
regulation strategies. Thus, there seemed to be a discrepancy in the association between age and cognitive versus 
behavioral regulation strategies, which highlights the need to separate cognitive and behavioral regulation pro-
cesses during the developmental period of adolescence. Regarding cognitive strategies, the findings of the cur-
rent study seem to fit with a “cognitive maturation model”, implying that the positive association between age and 
cognitive regulation is an outcome of general maturation in cognitive skills during adolescence (Steinberg, 2005), 
in which both cognitive adaptive and maladaptive strategies are reported less often by early than late adolescents 
(Garnefski & Kraaij, 2006). Regarding behavioral strategies, the current study's findings are consistent with a 
“general maturation model”, with expanding repertoires of adaptive strategies, and attenuating repertoires of mal-
adaptive strategies (Cracco et al., 2017; Kovacs et al., 2019). It should be noted, however, that the cross-sectional 
design of the current study might have obscured developmental transitions. Moreover, the findings of this study 
are restricted to the developmental stage of adolescence whereas the development and functionality of specific 
emotion regulation strategies may be different in childhood or adulthood. In childhood, parental socialization may 
particularly impact the development of (behavioral) regulation strategies (Zeman et al., 2006). A comparison of 
meta-analytic research focusing on adolescence (Schäfer et al., 2017) and adulthood (Aldao et al., 2010) further-
more suggests that the functionality of specific (cognitive) regulation strategies (i.e., acceptance, rumination) is 
different in youth compared to adults. Future research could build on these findings using a longitudinal design 
to examine the development and change in the use of the four categories of emotion regulation strategies across 
developmental stages.
The current study found gender differences in the four categories of regulation strategies. As expected, girls 
reported using more cognitive maladaptive and adaptive regulation strategies in response to feelings of anger than 
boys. This finding is consistent with research demonstrating that adolescent girls use more cognitive regulation 
strategies (e.g., rumination) than boys (Jose & Brown, 2008). However, the current study also found that boys used 
more contextualized behavioral maladaptive and generalized behavioral adaptive strategies than girls. Although 
previous research among adolescents did not directly examine gender differences in behavioral regulation strat-
egies, this finding is in contrast to research among adults showing that women report higher degrees of almost all 
types of emotion regulation strategies than men (Tamres et al., 2002). However, in that body of research, regula-
tion strategies were primarily cognitive in nature, and behavioral regulation strategies were rarely assessed. Thus, 
disentangling cognitive and behavioral strategies may provide a more nuanced picture of gender differences in 
emotion regulation strategies.
The four categories of regulation strategies were also found to differentiate adolescents on the basis of 
type of psychological problems. Specifically, adolescents with internalizing symptoms were found to regulate 
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feelings of anger with a “cognitive regulation style” whereas adolescents with externalizing symptoms use a “be-
havioral regulation style”. At the same time, adolescents with comorbid internalizing and externalizing symptoms 
reported using a mixed “maladaptive regulation style”, and adolescents who did not experience clinical levels of 
these symptoms reported using a mixed “adaptive regulation style”. These results are in accordance with research 
demonstrating that adolescents with internalizing problems employ a variety of cognitive maladaptive strategies 
(Garnefski et al., 2005; van den Heuvel et al., 2020) and that in adolescence, cognitive strategies (i.e., rumination) 
might be critically important for internalizing problems (Schäfer et al., 2017). Moreover, children with externalizing 
problems have been characterized by low levels of behavioral control and high levels of impulsivity (Eisenberg 
et al., 2001), thus highlighting the role of behavioral predictors of externalizing problems. Lastly, adolescents with 
an adaptive anger regulation profile experience relatively few internalizing and externalizing problems (Otterpohl 
et al., 2016). Thus, the current study provides evidence for the importance of using an integrated classification 
system of assessing anger regulation strategies given that four psychological problem-related profiles of regula-
tion strategies can be distinguished.
Contrary to our hypotheses, the current study found that adolescents with internalizing problems not only 
reported using high levels of cognitive maladaptive strategies, but also high levels of cognitive adaptive strate-
gies. This unexpected finding might indicate that adolescents with internalizing symptoms tend to overregulate 
their feelings. This interpretation builds on research showing that a multiple regulation profile (high maladaptive 
and adaptive strategies), is primarily associated with internalizing problems (Otterpohl et al., 2016), and that up 
until mid-adolescence, depressed children report a larger repertoire of (cognitive) adaptive strategies than their 
non-depressed peers (Kovacs et al., 2019). At the same time, this finding also highlights the cognitive nature of 
internalizing psychological problems, consistent with Beck's (1967) model of depression. Thus, adolescents with 
internalizing symptoms do not only experience specific cognitive functioning (Wagner et al., 2015) and cognitive 
processing distortions (Epkins, 2010), but also seem to manage anger in a cognitive, overregulated way. The cur-
rent study examined, however, relative differences (i.e., mean-score) among the four categories of emotion regu-
lation strategies, rather than absolute differences (i.e., total-score). Future research could build on these findings, 
and examine whether the total number of cognitive strategies that adolescents with internalizing problems have 
at their disposal is also larger in comparison to adolescents who do not experience internalizing problems.
It should be noted that labeling strategies as adaptive or maladaptive can be somewhat misleading, given that 
adaptive strategies might also be related to increased, rather than decreased, risks for internalizing psychological 
problems. This labeling problem has been identified previously, as no psychological process is inherently always 
adaptive (Moretti et al., 1985; Thompson, 2019). Moreover, social and cultural expectations may influence the 
adaptiveness of regulation strategies (Butler et al., 2007). In non-western cultures, specific regulation strategies 
(i.e., suppression) might, for example, enhance, rather than decrease, the degree to which individuals are able to 
successfully function in their environment. According to Aldao (2013), it is critical to capture the context in which 
emotion regulation strategies are used. The results of the current study illustrate that both the generalized and 
contextualized use of adaptive strategies might not only be associated with positive outcomes, but also with neg-
ative outcomes. This indicates that, even though the conceptual distinction between adaptive and maladaptive 
strategies remains relevant, the labels may need qualifying.
In addition, the results of the current study highlight the importance of measuring both generalized and contextu-
alized emotion regulation strategies. Overall, generalized strategies were positively associated with the corresponding 
contextualized strategies, which is consistent with research showing that the habitual use of an emotion regulation 
strategy predicts the use of this strategy in specific situations (Peters et al., 2020). However, the current study also 
found differences between the two measurement approaches. First, the associations between generalized and con-
textualized strategies appeared to be weaker for behavioral strategies than for cognitive strategies. Second, boys re-
ported using more behavioral maladaptive strategies in specific situations than girls whereas the general use of these 
strategies was endorsed more by girls than boys. An explanation for these measurement approach differences might 
be that behavioral (maladaptive) strategies are more context-dependent than cognitive strategies. Therefore, it appears 
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to be especially important to focus not only on the habitual, but also on context-specific use of regulation strategies 
for researchers or clinicians who aim to measure the use of behavioral regulation strategies. Third, adolescents who ex-
perienced both internalizing and externalizing problems scored higher on generalized cognitive maladaptive strategies 
than adolescents with only externalizing or no clinical levels of problems, but these differences were not found for the 
reported use of these strategies in specific situations. As the generalized measure examined the emotion regulation 
strategies that individuals habitually use relatively consistently across time and context, it is possible that this difference 
in measurement approaches is a reflection of the inability of adolescents with comorbid psychological problems to flex-
ibly adjust their strategy use to specific contexts. This explanation is consistent with the notion that it is not the ability 
to use specific emotion regulation strategies, but the flexibility in adapting one's regulatory responses across different 
situations that is particularly important for psychological well-being (Aldao et al., 2015).
4.1 | Strengths and limitations
One of the unique aspects of this study was the use of two different emotion regulation measures, which ena-
bled us to examine both the generalized, habitual use of emotion regulation strategies and the contextualized, 
situational use of these strategies. Using these two measurement approaches (questionnaires and vignettes) also 
enabled us to replicate some of our findings. In addition, we specifically focused on adolescence, which is a devel-
opmental period that has received considerably less empirical attention in the emotion regulation literature than 
other age groups (Klimes-Dougan & Zeman, 2007). Adolescence is an important period for cognitive-emotional 
development (Steinberg, 2005) and an age at which youth are specifically at-risk for developing psychological 
problems that may persist into and through adulthood (Kessler et al., 2005). Thus, the findings from this study 
help to illuminate important facets of emotion regulation that are associated with psychosocial adaptation during 
an important developmental period.
The findings must, however, be interpreted with limitations in mind. The current study only examined emo-
tion regulation strategies in response to feelings of anger. Although emotion regulation is characterized by 
emotion-specificity (Zeman et al., 2019) , future research should examine if these findings can be generalized 
to other emotions, because inclusion of other types of negative emotions (e.g., sadness, fear) may provide a 
more nuanced understanding of emotion-regulation profiles. Another limitation is that the questionnaire that 
measured generalized emotion regulation strategies was not specifically designed to distinguish cognitive and 
behavioral strategies. Some categories consisted of relatively few items (e.g., three items for the cognitive mal-
adaptive category), which could have led to low internal consistency. As such, differences in generalized cogni-
tive maladaptive strategy use should be interpreted with caution. Besides, the evaluation of psychopathology 
and emotion regulation was based solely on self-report. Although this method may be the most appropriate for 
measuring internal constructs such as internalizing psychological problems and cognitive regulation strategies 
(Moretti et al., 1985), this single-reporter approach could have resulted in shared method variance. In addition, 
there appeared to be conceptual overlap between some items from the emotion regulation and psycholog-
ical problem questionnaires. For example, “aggressive actions” and “withdrawal” were included as behavioral 
maladaptive strategies in the generalized emotion regulation questionnaire whereas these items also tap into 
aspects of externalizing (i.e., aggressive behavior) and internalizing problems (i.e., depressive symptoms). We 
share this shortcoming with several other studies that examine associations between regulation strategies and 
psychological problems, as most measures of emotion regulation include aspects such as direct expression of 
negative emotionality (Eisenberg et al., 2001). Nevertheless, this conceptual overlap is problematic, as this 
could result in overestimation of associations between emotion regulation and psychological problems. Lastly, 
the sample consisted of a disproportionate share of higher educated adolescents in relation to the general popu-
lation, and information about SES or other indicators of sample representativeness were not available. This may 
limit the generalizability of our findings to less educated samples.
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4.2 | Conclusion and clinical implications
In conclusion, the results from this study empirically demonstrate that both cognitive and behavioral strategies 
that adolescents use to regulate feelings of anger, are used in adaptive and maladaptive ways. As such, emotion 
researchers and practitioners might also need to take possible differences between these regulation processes 
into account. Moreover, the finding that adolescents with internalizing symptoms use a cognitive regulation style 
whereas adolescents with externalizing symptoms use a behavioral regulation style, might have implications for 
the treatment and possible prevention of the emotional aspects that are present in adolescent psychological 
problems. For example, incorporating the knowledge learned from this study into aspects of transdiagnostic treat-
ments seems promising. The current findings suggest that for adolescents who experience specific internalizing 
or externalizing symptoms, a focus on either cognitive or behavioral emotion regulation might be more effective 
than a combined treatment. Thus, aligning treatment with the symptom-specific regulation styles of adolescents, 
might possibly be a way to individualize transdiagnostic treatments.
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